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Scenario (Roles) <is<« >I

DSL User
» Uses Domain Specific Language to create Domain Models

* E.g. Models are Financial Contracts (Bank Officer),
Network Device Configuration (System Engineer)

* Needs Services for productively Modeling

DSL Designer

» Creates Metamodels to specify the Domain Specific
Language

* Provides Concrete Syntax to DSL Users

« Supports the DSL User, e.g. by Guidance, Validation
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Scenario <1s<4 Web>I

* Modeling Physical Devices, e.g. Cisco Network Devices
FEM 1 FEM 2

Cisco 7603:

Supervisor |
Engine

O5Ms

Fan assembly Slots 1-3
(top to bottom)

e Structure of a Device
* Device -> Configuration -> Slot -> Card
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Scenario (DSL User) <is<« >I

Slot HotSwappableOSM |
Slot SPAInterface
Slot SupervisorEngine

€09.,09s1)
€09.,uoneinbiyuod

* Requirements of DSL User:
 Validation and Consistency Checking
« Automatically Refinement of Domain Models
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Scenario (DSL Designer) <is<« >I

Metamodel of Network Devices (in concrete Syntax)
* Implemented using KM3, a DSL to define Metamodels

class Device {
reference hasConfiguration [1-*]: Configuration;

}

class Cicso7603 extends Device{

}

class Configuration {
reference hasSlot [1-*]: Slot;

}

class Configuration7603 extends Configuration{

}

class Slot {
reference hascard [1-*]: Card;

}
class Card {
}
C
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Scenario (DSL Designer) <is<« >I

Requirements for DSL Designer
 Define Constraints and Axioms
 Define Formal Semantics

E.g. DSL Designer wants to define:
» Every Cisco7603 has at least 1 Configuration7603

« Every Configuration has at least 1 Slot in which a
SupervisorEngine Card is plugged in

* A Configuration7603 has exactly 3 Slots in which either a
HotSwappableOSM or SPAInterface is plugged in.
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Scenario (Device Metamodel) <1s<4g >I
« Metamodel of Network Devices (in concrete Syntax)

class Device {
reference hasConfiguration [1-*]: Configuration;

}

class Cisco7603 extends Device, equivalentwith restrictionOn hasConfiguration
with min 1 Configuration7603 {
}

class Configuration equivalentwith
IntersectionOf(restrictionon hasSlot with min 1 Slot,
restrictionon hasSlot some

restrictionon hasCard some SupervisorgEngine) {
reference hasSlot : Slot;

}

class Configuration7603 extends Configuration,
equivalentwith IntersectionOf(restrictionon hasSlot with exactly 3 Slot,
restrictionon hasSlot with some
restrictionon hasCard with some

UnionOof (HotSwappable0oSM, SPAInterface) {
}

class Slot {
reference hasCard [1-*]: Card;

}
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Proposed Solution <is<« >I

Ontology-based Framework for Domain Specific Languages

 |ntegration of KM3 with an Ontology Language
* Provide a Language to specify further DSLs
» Used by the DSL Designer

« Designing Domain Specific Languages
* Develop new DSL with integrated Constraints and Axioms
* Provide the specified DSL to the DSL User

« Using Domain Specific Languages
« DSL User gets Benefits of different Services
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Model-based Integration Architecture <is<« >I

« DSL Designer

« Abstract Syntax, Concrete Syntax, Semantics
« DSL User

 Domain Models

Development Environment

~

,,,,,,,,, Integrated Metamodel
| KM3 L oWwL (3
'Metametamodel, | Metamodel | |~
,,,,,,,,,,,,,,,,,,,,,,,,, ! L,,,,,,,,,,‘,\,,,,,,,,J
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(Concrete Syntax) & Visualization (Abstract Syntax) . B 4 TBox
N "Cdr’fs’tfé’iﬁié’/ﬁ)’(i’o’ﬁii 7 extracl/
__________________________ — _—_—_-_’___________/__.___Ol/Vi-__iﬂReasoning ]
instanceOf OntO/Ogy N7 Service
- T — ~ ~
Domain Model > extract [ ABox
~ —— - - //
@ ]
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Benefits & Services < «3 >I

DSL Designer
« Constraint Definition
« Language to define Formal Semantics of instances
» Checking Concept Satisfiability

DSL User

» Services provided to the DSL User
« Dynamic Classification
» Consistency Checking
» Debugging
« Services provided to the DSL User without any extra effort
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DSL Metamodel and Model to Ontology <is<« >I

 To adopt Reasoning Services on DSL Metamodels and Domain
Models, both are transformed to one Ontology (TBox and ABox)

« Result: Reasoning simultaneously on M2- and M1 layer is
provided

DSL Metamodel -

Card Slot
Ontology (TBox) 4 C\ B hasCard : Card
SPAInterfacem_ ‘ HotSwappableOSM SupervisorEngine
]

(hasSlot some (hasCard some (HotSwappableOSM or SPAInterface))) and

(hasSlot some (hasCard some SupervisorEngine)) and
(hasSlot exactly 3 Slot)

(hasSlot min 1 Slot)

Device

Configuration
B hasConfiguration : Configuration I hasSlot : Slot[1..] (min 1 Slot)
Cisco7603 Configuration7603 _
Bl hasConfiguration : Configuration[1..] (min 1 Configuration7603) B hasSlot : Slot[3..3] (exactly 3 Slot, min 1 Slot)
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Dynamic Classification <1s<4g >I

Accomplished Service:

« Determines the most specific type an Model Element
belongs to

« With respect to all Attributes and Properties in the Context
of the Model Element

Requirements for DSL Designers:
« Define Axioms
« Possibility to define Constraints and Restrictions

Benefits for DSL Users:
« Automatically Refinement of Model Elements
« Suggestions of suitable domain concepts to be used
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Dynamic Classification (Example) <is¢web>1

Card Slot
Ont()logy (TBOX) 4 _ ’Q\ B hasCard : Card '
. SPAlnterface HotSwappableOSM ~ SupervisorEngine
(hasSlot some (hasCard some (HotSwappableOSM or SPAInterface))) and ' (hasSlot some (hasCard some SupervisorEngine)) and '

(hasSlot exactly 3 Slot)

(hasSlot min 1 Slot)

Device
B hasConfiguration : Configuration

£

y

Configuration
B hasSlot : Slot[1..] (min 1 Slot)

~—~n 4

Cisco7603

B hasConfiguration : Configuration[1..] (min 1 Configuration7603)

-~ & Configuration7603
B hasSlot : Slot[3..3] (exactly 3 Slot, min 1 Slot)

HotSwappableOSM ]

SPAInterface ]

SupervisorEngine ]

DSL User View: Olo
o 12 | _Slot
Q |
O i3 | Slot
| 251 S
Dynamic o |2 | _Slot
Classify L | @
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Consistency Checking <is<« >I

Accomplished Service:

* Ensures that a Domain Model does not contain any
contradictory facts with regard to its DSL Metamodel

Requirements for DSL Designers:
« Possibility to define Constraints and Restrictions
* Define Axioms

Benefits for DSL Users:
* Qualitative Domain Models
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Consistency Checking (Example)

<isﬂweb>1

Slot
B hasCard : Card |

Card
Ontology (TBox) _ V\
SPAInterface HotSwappableOSM SupervisorEngine

(hasSlot some (hasCard some (HotSwappableOSM or SPAInterface))) and
(hasSlot exactly 3 Slot)

(hasSlot some (hasCard some SupervisorEngine)) and

B hasConfiguration : Configuration

b

Device

Cisco7603

B hasConfiguration : Configuration[1..] (min 1 Configuration7603)

(hasSlot min 1 Slot)

\ Configuration

MW hasSlot : Slot[1..] (min 1 Slot)
|

2

le

© Configuration7603
' hasSlot : Slot[3..3] (exactly 3 Slot, min 1 Slot)

DSL User View: w
U 8 Slot HotSwappable OSM ] \
o = \
< 18 SlOt SPAInterface ] Error
o = )
Check D (g Slot SPAInterface |
Consistency ’
e
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Conclusion < «3 >I

Integration of KM3 and OWL

* Providing a Language that allows to use DSL and OWL
Constructs simultaneously

DSL Designer
« Specifies new DSLs with additional, integrated Constraints

DSL User
* Builds Domain Models
« Reasoning Services
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Discussion... < «3 >I

Thanks for your attention ...

... Questions?
... Comments?
... |deas?

http://ontodsl.semanticsoftware.eu

Supported by EU STReP-216691 MOST
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